INTRODUCTION
============

Multiple myeloma (MM) is a B-cell malignancy characterized by the clonal proliferation of malignant plasma cells, and evidence indicates that the bone marrow microenvironments of tumor cells have a crucial role in myeloma pathogenesis \[[@ref1]\]. Neurological and impaired hemopoiesis symptoms, bone complications, renal failure, and infection are some of the heterogeneous clinical features \[[@ref2]\]. MM is the second most prevalent blood cancer after non-Hodgkin lymphoma \[[@ref3]\]. MM represents approximately 1% of all cancers, 2% of all cancer deaths, and 10% of hematological malignancies. The prevalence of MM varies among different populations. Blacks have a 2-fold higher incidence than whites, while the Japanese, Chinese, and South Koreans have the lowest incidence \[[@ref4],[@ref5]\]. Although the exact etiology of MM is unknown, the genetic factor has an important effect on it. Simply, MM is a condition characterized by the unlimited proliferation of plasma cells. Since the HLA genes are associated with a variety of immunologic diseases, they may be involved as a crucial factor in MM \[[@ref6]\]. In 1970 for the first time, after recognition of HLA class 1 and prior to identification of HLA class 2, the susceptibility effects of HLA genes on MM were studied \[[@ref7],[@ref8],[@ref9],[@ref10],[@ref11],[@ref12]\]. Not many studies have taken sufficient account of the effect of HLA genes on the susceptibility to MM in different populations. These studies reported different susceptible or protective alleles of HLA genes in association with MM. Some studies indicated no significant association between HLA-A and -B genes and MM, while other studies demonstrated that HLA-A3, -B18, -Bw65, and -DRw14 had associations with MM \[[@ref13],[@ref14],[@ref15]\]. In the present study, for the first time, the associations of HLA class 1 and 2 genes with MM in Iranian patients were investigated.

MATERIALS AND METHODS
=====================

**Patients and Controls**

One hundred and five Iranian patients were selected from the bone marrow transplantation department of Taleghani Hospital. The diagnosis of MM was made by an oncologist. Additionally, one hundred and twenty ethnically, age-, and sex-matched healthy individuals without personal or familial history of cancer or autoimmune disorders were included as controls. The subjects gave informed consent to participate.

**DNA Extraction and HLA Genotyping**

Genomic DNA from venous peripheral blood samples was extracted by the salting-out method \[[@ref16]\]. HLA typing was performed at the Tehran Medical Genetics Laboratory. HLA-A, -B, and -DRB1 genotyping was carried out based on low-resolution single specific primer-polymerase chain reaction (SSP-PCR) HLA typing with the HLA-Ready Gene ABDR Kit (Inno-Train Diagnostik GmbH, Germany) according to the manufacturer's recommendation. The PCR products were run on 2% agarose gel.

**Statistical Analysis**

By using chi-square and Fisher exact tests, comparisons between HLA-A, -B, and -DRB1 alleles of MM patients and the controls were performed. SPSS 18.0 for Windows was used for analysis and p\<0.05 was considered to be statistically significant. The p-value was corrected with Bonferroni correction. In statistics, the Bonferroni correction is a method used to counteract the problem of multiple comparisons. Odds ratio (OR) and 95% confidence interval (CI) were determined.

RESULTS
=======

Distributions of sex and age of MM patients and the controls are shown in Table 1. The allele frequencies of HLA-A, -B, and -DRB1 in MM patients and controls are demonstrated in [Table 2](#t1){ref-type="table"}. As outlined in [Table 2](#t1){ref-type="table"}, no significant associations between HLA-DRB1 and MM were observed. Low-resolution HLA typing revealed that 21% of patients versus 12% of controls and 11% of patients versus 3% of controls carried HLA-A\*03 and HLA-B\*18, respectively. The MM group had a significant increase in the frequency of HLA-A\*03 and HLA-B\*18 alleles in comparison to control subjects (p=0.039, OR=2.057 and p=0.013, OR=3.567, respectively) ([Table 2](#t1){ref-type="table"}).

DISCUSSION
==========

After description of a serological technique for HLA typing, studies on the association of the HLA genes with susceptibility to or protection against different disease were begun. In our research, for the first time, we investigated the association of HLA class 1 and 2 genes with MM disease in Iranian patients. In our study, the HLA-A\*03 and HLA-B\*18 alleles had higher frequencies in MM patients than in control individuals and had significantly positive associations with MM. Therefore, the HLA-A\*03 and HLA-B\*18 alleles have a susceptibility effect in Iranian MM patients (p=0.039 and OR=2.057, p=0.013 and OR=3.567, respectively).

Consistent with our results, in 2002, a study on 68 MM patients in southern Africa reported that the HLA-B\*18 allele had an association (p\<0.005, OR=6.3) and HLA-DRB1 had no association with MM significantly. In contrast to our results, however, that study found that there was no statistically significant association between HLA-B and MM \[[@ref14]\]. Patel et al. demonstrated no significant association between antigens at either the A or the B locus in MM patients compared to controls \[[@ref15]\]. Additionally, in a study on black and white men in 1992, it was shown that black MM patients had significantly higher HLA-Bw65 and HLA-DRw14 allele frequencies than black controls, while white MM patients had a higher A3 allele frequency than white controls \[[@ref13]\]. A study on German, Dutch, American, and English subjects showed a weak association between HLA-B5 and MM \[[@ref8],[@ref9],[@ref10],[@ref17]\]. No significant HLA-A and -B allele associations were demonstrated in French and Swiss MM patients, although the MM patients from another area of France showed a negative association between HLA-Aw32 and MM \[[@ref6],[@ref7],[@ref12]\]. Ludwig and Mayr, in 1982, reported that comparisons between all available studies showed a significantly increased frequency of HLA-B5 \[[@ref18]\].

HLA allele associations in our population demonstrated some differences from previous published studies on MM. Variations among ethnic groups may support these differences. Not many studies have taken sufficient account of the association between HLA and MM. Moreover, there are not many studies that have evaluated and calculated this association among ethnic groups. It is suggested that other populations be studied to find the correlation of HLA and MM to find out the exact association.

CONCLUSION
==========

The HLA-A\*03 and HLA-B\*18 alleles have significant susceptibility effects on MM in the Iranian population. However, compared to other populations, the above-mentioned alleles had different statuses. There are other reports that show both consistency and inconsistency with our results. Ethnic variations among different populations in part explain these controversies. Further studies with large sample sizes or family studies are needed to confirm the exact associations of HLA genes with MM.
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